ABSTRACT Resuscitated victims of cardiac arrest with coronary heart disease represent a group of patients with an accelerated mortality rate. Among 227 such patients in our follow-up study, 20% had died at 1 year and 50% were dead in slightly over 3 years. Predictors of death were related to use of digitalis, elevated blood urea nitrogen, cerebral vascular accident, previous myocardial infarction, and age. In a subset of 103 patients in whom ambulatory electrocardiographic recordings were available within 3 months of the arrest event, the presence of complexity and high-frequency ventricular premature beats (VPBs) (-25/hr) were added to the mortality predictors of digitalis and diuretic therapy and elevated blood urea nitrogen. An almost equal number of patients died suddenly and nonsuddenly. Predictors of sudden death were treatment with quinidine and paired VPBs. Occurrence of arrhythmias was an important addition to the previous mortality predictors related to left ventricular dysfunction. Circulation 71, No. 5, 873-880, 1985. IT IS ESTIMATED that one-third of the individuals with coronary heart disease who have been resuscitated after out-of-hospital cardiac arrest will die in the following 1 to 2 years." 2 A number of studies have examined the clinical characteristics, hemodynamics, and ambulatory electrocardiographic findings in these individuals to determine the mechanism of their initial arrest and subsequent death so that preventive therapy can be developed. 
IT IS ESTIMATED that one-third of the individuals with coronary heart disease who have been resuscitated after out-of-hospital cardiac arrest will die in the following 1 to 2 years." 2 A number of studies have examined the clinical characteristics, hemodynamics, and ambulatory electrocardiographic findings in these individuals to determine the mechanism of their initial arrest and subsequent death so that preventive therapy can be developed. The results indicate that myocardial infarction and ischemia are frequently associated with sudden death. They also indicate that long-term survival after out-of-hospital arrest is influenced by the nature of the acute event and the presence of left ventricular dysfunction before or associated with the arrest event.2 Ventricular ectopy is also an important predictor of subsequent death.3 9 We have previously reported the clinical characteristics that predict subsequent death of resuscitated victims of out-of-hospital cardiac arrest with coronary heart disease.2 In this report we extend our maximum follow-up period from 54 months to 84 months and augment the size of the patient population from the same study centers. In addition, we have added ambulatory electrocardiographic observations obtained within the first 3 months of cardiac arrest to the previous clinical predictors of death. This additional information expands the data base and adds to our predictive model of total and sudden death of resuscitated victims of cardiac arrest.
Methods
All emergency runs of the Emergency Medical Service (EMS) for cardiac arrest and all successfully resuscitated victims of cardiac arrest in Lucas County, Ohio ( 1 ) history of ever using digitalis, (2) maximum value of blood urea nitrogen during hospitalization, (3) history of cerebral vascular accident, (4) history of a previous myocardial infarction, and (5) age in years at the time of the cardiac arrest. Each of these risk factors provides a statistically significant (p < .05) increment to the overall test statistic that summarizes the association between the predictive model and subsequent survival.
With this extended data base, membership in the high-risk group, characterized as having a primary arrhythmic event as the cause of entry cardiac arrest when adjusted for other variables previously reported,2 was not selected as a predictive covariate. This is illustrated by the survival curves in figure 2. In the extended follow-up period of this study, we observed that the cumulative survival experience of the two subgroups was still markedly different at 54 months as Likelihood ratio chi-square criterion for incremental effects in successive Cox-Breslow survival analysis models for 204 patients with coronary heart diseaseA: all causes of death Other covariates in model
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Step higher. Despite the fact that the next two variables selected, diuretic therapy and VPB complexity, were only marginally significant (p < .10), it is of interest to note that complexity provides an additional predictive effect, even after adjusting for the presence of elevated VPB frequency. Figure 3 demonstrates the cumulative survival experience in those patients relative to VPB frequency of 25/hr or higher when adjusted for the other significant variables: history of digitalis and diuretic therapy, blood urea nitrogen elevation, and complexity. Predictors of sudden death. To examine variables that might be predictive of either sudden or nonsudden cardiac death, these data were reanalyzed separately based on the assessment of mode of subsequent death. An almost equal number of sudden and nonsudden deaths occurred during the follow-up study. Among the 227 patients with coronary heart disease, 124 deaths occurred, 60 of which were sudden. Figure 4 shows the cumulative mortality curves estimated separately from these 227 patients with the alternative end points, sudden death and nonsudden death. There does not appear to be any unique time during the follow-up period at which sudden or nonsudden death occurred. Moreover, the cumulative survival patterns are virtually identical throughout the entire follow-up period.
There were 46 deaths, 20 Likelihood ratio chi-square criterion for incremental effect in successive Cox-Breslow survival analysis models for 96 patients with coronary heart diseaseA who survived 3 months and had an ambulatory electrocardiographic recording by 3 months: all causes of death Other covariates in model
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related to subsequently sudden death. The usage rate of quinidine at discharge was not significantly different for the subgroup with 24 hr electrocardiographic data compared with that for the subgroup without 24 hr electrocardiographic data at 3 months.
Discussion
This extension of our previous observation of resuscitated victims of cardiac arrest continues to indicate that the major determinant of survival is related to the extent of left ventricular dysfunction either before or associated with the acute event. This is manifested by the predictive importance of the use of digitalis and a history of previous myocardial infarction, which are both measures of left ventricular dysfunction, and of blood urea nitrogen elevation during hospitalization for the acute entry event, which probably reflects both prerenal cardiac dysfunction and degree of hypotension associated with the event itself. Additional contributors to the survival model were age and the associated presence of cerebral vascular disease. The accelerated mortality characteristics of this population are emphasized by the 1 year mortality rate of approximately 20% and the fact that one-half of the patients had died by 3½/2 years after their event.
Previous studies, including our own observations,2 indicate that the presence of high-and low-risk groups the predictors of survival in patients with sustained ventricular tachycardia or ventricular fibrillation occurring during electrophysiologic testing, 38% of whom had experienced a previous cardiac arrest. The most significant predictor of death, which was sudden death in slightly more than one-half of the patients, was left ventricular dysfunction assessed by the New York Heart Association classification. Failure to identify a particularly effective antiarrhythmic therapy was also an important, but less significant, factor.
These data indicate the accelerated nature of the postarrest mortality of cardiac arrest victims with coronary heart disease. The subsequent death, which is equally divided between sudden and nonsudden death, can be predicted primarily by evidence of left ventricular dysfunction. Ventricular ectopy observed during ambulatory electrocardiographic monitoring adds to the ability to predict both total and sudden death mortality.
